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» noAficwMT orjiauicMHKj /;o u(tiHUHiMi>iioro coo6u(CHHn iia Kuiii|ic|!ciiiimm 

0 MEXAIIH3ME ClHKBAHtCl nOJmEFinJX UEIlEvi 
nn,n ,H F:t^nTBWEM 

A.n.npaBe.n,riHKOB, Hh lll9H-KaH, C.C .Me;^Be;]ieB 

npH BaawMo^eiiCTBM -KBania c uoJieKyjioii npoMCXoAWT bucJh- 

BaHiie GJieKipoHa c oAHofi H3 6ro opcim h, cJiGAOBarajiLHo, ocJpasoBaHwe 
noJioKWTe;ii)Horo Hona; 

R-CH-R w-^R-CH^-R + e. W) 

npii paspHjie Hona lenjioBHM ojiBKipoHow odpasyiOTCB ohjibho aosOysAen- 
Hue MOJieKyjiti, pacna;taBiHMecB b ^ajiBHewineM c oc5pa30BaHMeM cbo^oahux 

panuKajioB: 

.RCH-Ri-H 


R-CH^-R+e 


R-cH ~ r; 


( 2 ). 


R-CH/R- 


TaKuM odpaooM, nepBuuHLiM pesyjiBTaioM ;;eMCTBMfl ii3;iyMeHWH ua noMMep 
Bcer;ta dyAei n^n paspuB cbbsh C-C , um oipua ot i;enn aiowa H 
(hjim KaKoro-Mdo j;pyroro aTOna), OOpasoBaHue nonepe^Hux cBaseii 
Ao;iKHO duTL noBTOMy cBHsaHo c npoTeKaHKeM bxopmmhhx npoueccoB c 
yqacTHGM pa^^HKajioB , odpasoBaBuiKtxcB no peaKUMH (2), 

Hoc Jie^oBaHKG KHHeiwKU npouacca CEinBaHiw noKasajiOj'iTO cKopocTB 
SToro npouecca nocxoflHHa bo BpeueHn, no KparmeM Mepe npw odu^Ho 
npKMGHHeMHX j;o3ax, n nponopuHOHaJiBHa liHiaHCUBHocTU MSJiyucHHfl b nep 
boK cxeneHK, HaMdo^iee npocxuM npe;ino;ioseHMeM o uexaHMSMe caiMsaHM 
jiBiiiiexcB npe;^noJioaceHHe o iom,uto odpasoBaHwe nonepe^HUx cBBsea npa 
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pa,ii;M0Jiw3e npoMcxoAHi b pesj/jibiaie peKOMduHapuM noMwepHux paAUKa- 
;iOB, ocipaayiomMxcfl npM paapuBe CBBsaM C-H no,n ;(eMCTBHeM 
a laKie b pesy^iLiaTe npucoeAHHeuMfl no/iMMepnux pa^inKajioa k jtBofiHUM 
cBBSflM no;iHMepHbix Mo^ieKyji (yace HMeanuixcB b noMiaepe odpaayio- 
LHHXcfl B xojie oOjiyMeHMfl) , CKopocTb cuiHBaHWfi B 3T0M c;iy'-)ae 6yji,eT 
oveBMAHo paiiiia 

v'='k^ii^+'k^a A 

i Yl lA A - KOHueHTpauMM paAHKa;iofl h aboiIhhx CBBsefi cooTBeiCT- 
BeHHo). Oia cxeMa npHDOAMT k BKcnepiiMeHxaubHo HadjiicmaeMUM cootho- 
uieHHHM To-ntKo npn la H A = corid>t. 

IlaKonjieHMe b xoag od;iy'jeHKii b noMuepe aboIIhhx CBBseii yKasH- 
Baex Ha tOj'Ito ciauHOHapHoe cocioflHMe b ashhom cjxyMae He AociHraei- 
Cfl HH OIHOCMieJIbHO KOHUeHipaUHH ABOMHUX CBiiaeil, HH OTHOCMTeJIBKO 

CBodoAHHX paAMKa;ioB (oahoM h 3 peaxmiM, npMBOAHinMx k odpa 30 BaHMio 
CBodoAHbix paAHKa;ioB, HBjifleTCH peaKpwH ueacAy aboKho^ cbhblk) doah- 
MepHoH MOAeKyAU H aiouapHtiM boaopoaom CH=CH — + 

CAeACBaxeABHo, ecAw Ou peaKiwB peKOMdHHapM paAK- 
Ka;iOB H npHCoeAHHeHHH paAHKaAOB k aboKhhm cbasam HrpaAM cymeciseH- 
HyD pOAb npH CfflHBaHMH, TO AOASHO dtlAO dU HadAIWaxbCH 3HaHMTeAbH0e 
BOSpaCXaHHe CKOpOCXH CIUHBaHHa bo BpeueHH. IloCXOflHCXBO CKOPOCXH BO 
BpeweHM yKaouBaei Ha HesHaMHxeAbHyio po;ib oxhx CuMOAeKyAApHtix pe- 
axi^uii, Mxo, no— BHAHMOMy , cbaspho c KpafiHe hubkhmh ckopocthmh ah$- 
$y3iTH noAHMepHux Mo^iexyA b xsepAOM noAHMepe, 

TaKHM odpasoM, cneuiKpHnecKoii ocodeHHocxbio nponecca paAHauiioH- 
Horo ClilHBaHHH ABJIfleTCfl nOCrOHHCTBO CKOpOCXH CUIHBaHM npn HenpepHB- 
HO H3MeHflIDHlHXCfl KOHUeHxpaUMHX CBOdOAHUX paAHKaJIOB H ABOiiHUX CBA- 
3eM. 

JIah noHHMaHufl MexanasMa nponeccoB, npwBOAHiUHX k odpaooBaHHio 
nonepeMHHX canseH, HeodxoAWMo paccMOTpeib npoxeKaionme b odxyyae- 
MOM noAHMepe paAHKajitHue peaKUWH, b MacTHocxH, peaKUHH c yHacxHeM 
axoMapHoro BOAopoAa, 

AioMapHuM BOAopoA, odpaaoBaBiuHlicfl b pesyAbxaxe paspusa cbasm 
C-H noAHMepHOH MOAeKyjiM noA AeiiCTBHeM nsjiyyeHHfl, odAaAaex b nep- 
BUfi MOMeHx noHuuieiiHoM OHepmeli. 3 tot axoM Mosex hah pacxepiixb 
CBOK) M3dHTo4Hyio BHepxHio, HAH npopeaFHpoBaxb no oahom h3 mu npH- 
BeAeHHUx peaKUHfi; 
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I) BsamioAeiiciBMe c apj™m aioMoK DojjopoM 

lU H — * n„ (5) 


2) BsaiauoAeiiCTBHe c odpaaoBaBiiJHWHCfl a xo;ie oOayveHHa cboCoahu- 
uu pa^tiTKaJiaMB 


■CH-CH-CH, 




<h) 


'CH„-CH=CH— +H. 

^ * 

3) BaaiiMojteiiciBHe c AaoiiHUMH cbabbuh 


■OH,-CH=CH~" > H 


^S) 


4) oipyB aiowa Bo;^opojta oi noBHMepHofl MojieKyjiu 




'CH-CH-CH^™ 4L . (.6) 


CKopocTM p6aKUHii c y^acineM "rop)jwero" arowa BoAopo^a dy^yT 
onpejie;iflTi.cfl He ctojibko Bejin^HHaMH aHeprafi aKiweaiiHH 9 thx peaKUHH. 

CKO^IBKO BepOflTHOCTbD CTOJIKHOBGHHa aTOUa BO^lOpOJia C TOK HJIH WHOM 
rpynnwpOBKOM, h;IH, ApyniMH CJlOBaMM, OTHOCMTeJltHUMM KOHUeHTpaUHHM 
3THX rpyEHHpoBOK. B KapdouenHux noJiHLiepax KoHiieHipamiH rpynn CH^ 
Ha HeCKOJIBKO nopHJ^KOB BHUie KOHUeHTpauml aiOMOB H, CBOdO^tHHX pajm- 
Ka;iofl T/iJiu abo2hux caaseii, h, c;i84i;oBaTe,'ibHo, "ropH^Mil" aiouapHHS 
Bo;iopoA c5y;;eT pearHpcBaiL npeHKiyoiecTBeHHO no peaKipH (6) c odpaao- 
BaHHeM nojiiiMepHoro pajiHKajia b iienocpeAciBeHHoii (J^kboctm ot Mecxa 
paspuBa CBB3H C-H . PeKOMdHeapM TaKnx d.rasKo pacno^ioaeHHHX ojtiiB 
OT ;i.pyroro nepBiinHoro pannKa;ia ii pajiiiKaM, odpaaoBaBuerocH no pe- 
axmiM (6j , npHBOAHT K odpaaoBaHHio nonepe^HHx csHseii. Ckopoctb 
ciiiMBEHHH no STOMy MexanHSMy, o^GBnjiiHo, He aaBi'icMT ox TeMnepaiypH 
odpaapa. 


PeaKEiHH c .y^acTweM aioMapHoro Bo^opoAS, '’pacTopHBiiiero*' cboio 


MSOiiiTOHUyiO GHepTMtO, dy^yi nOAMHHHILCH OdUMHHM 3aKuriOMepHOCTi?M, 

MX cKopocTH dy^ryi onpcjiejiBTBCH KaK KoHpeHTpamiiiMM peareHTOBj xa; 
BeJIMHMHaSdH GHepTMl^ aKTHBaiyiM, CKOpOCTM .j’Tj'T raSOB B nOMMeLi 


CpaBHHTeyiLHO HeB 8 ;iHKi 3 H nOBTOMy. npi^HITMaH BO BOMMaHKCi 



”10 


r iaii 


TpapHH paiiMKajioB h CBMaen C=G b no-HMMepax npi: od.’iyMeHimx ohcmb 
HH 3 iCH| MOffiHO OjiM^ail), ^TO B nOilHidCpaX TMIia nOJlMBTi'jJl'ei.'a VTOI-. ‘XOJIOa 

Horo" Bo;;opo;ia dy^^yi pearnpoBaiL rjiaaiiiJM odpaaoM no peaKv;>;:! (S') ^ 
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PajiHKaJiti, ocJpaaoBaBuiHecfl b peayntiaie peaiqwH (6), npoxeKaioineii 
G y^acTHeM ’’xojioahwx" aiowop BOAopoAa, cworyx peKOMdMHHpoBaTbCii c 
nepBH’JHUMM pa^HKaMMH (odpaaoBaBiuHUHCii npw paspuBe CBHseM C-Il 
noA AefiCTBweu usjiy^eum) tojilko s tom cjiyMae, ec;in oipuB aioua bo- 
AopoA;a no peaKUMW (6) npoHBoueji Ha cpasHme/ibHo nedoAbuioM paccTO- 
iiHiiH OT Mecxa odpasoBaHWfl aioua H. Ckopoctb cuinBaHUB b gtom c;iy- 
yae dyAi;eT, o'JeBHfl;Ho, saBwceTt ox leMnepaxyphi odpasaa, xaK KaK no- 
BuiueHHe TeMnepaxypu dyAex npHBOAWTL, c oakoM ciopoHu, k yBOJiKMeHHJD 
BepoflTHocTH npoxeKaHMfl peaKUHH (6) na nedoJibuiHX paccxoBHiwx ox Mec« 
xa paspuBa cbush G-H , a c Apyroi:, Bc;ieACTBwe yBe.nMHeHHfl boabheho- 
cth no/iHuepHHX ueneM, k BOBAewoHnio b peaKUHC peKOMdHHaawH paAWKa- 
AOB, odpasoBaBuiMXCfl Ha cpaBHHxejibHo dojiBuiHX paccxoaHHflx ox wecxa 
pacnoJiOEeHHfl nepBH^Horo paAHKa/ia, 

OipHB axoua BOAopoAa ox no.iHMepHofl uenn (peaKiWH (6) conpaxceH 
c nepexoAOM cooxBexcxByBmero yMacxKa uenii ox xeTpa9;ipHMecKoK koh- 
$HrypamiH k n/iocKoii. B cAy^ae noAwMepoB siox nepexoA; csasaH c ne- 
peMeAGHHeM yMacxKOB noAMMepnux uenefi, qxo aojikho npuBecxK k dobh- 
ineHMio aHepraw aKxiiBauiiH peaxmia (no cpasHeHMio c DHepraaMH axxH- 
BauHH aHaAOFM'iHux peaKHH0 B cAytjae HiisKOMOAeKy abphux coeAUBeHMH). 
OcoCieHHo CiiJTBHoe noBuineHHe aHepraw aKinBauHH, a , CAGAosaxeAbHo, 

H CKHEeHHe CKOpOCXH CllIMBaHHfl, AOAKHO HadADAaXBCfl HpH nepOXOAG K 
sacxeKJioBaHHOMy noAHMepy, 

npUBeAGHKHe Ha pnc,i AaHHHe nOKaSUBaiOT, ^XO CKOpOCXH CUIHBaHMfl 
noAHOXHJieHa h noAHBWHHAXAopHAa npH xeMoepaxypax HHKe xeMnepaxypu 
cxeKAOBaHHH Tg (cooxBexcTBeHHo - 80°C H + 80°C)npaKTHyecKii He sa- 
BHCflx ox lewnepaxypH, x.e. hxo b otom CAynae "xoAojtHHe" axoMU bo- 
AopoAa npaKxwMecKn He ynacTByioT 3 peaxuHAX, nppiBoAfliUHX k odpasoBa- 
Hi'iiD nonepe^HHX cBHsefi. Ilpw xeMnepaxypax bhhic cKopocxB ciiiHBaHna 
Bospacxaei c xeMnepaxypofi (b peaKUWE cniMBaHHfl BoBAeKaaxcH "xoaoa- 
HHe" axoMH BOAopo^a), 

B sacTGKaoBaHHHx noAHMepax "xoAOAHtie” axoMbi BOAopoAa xaKxe 
AOAEHH y^acTBOBaib B peaKUHH (6), oAHaKo odpasyioiUHecfl npw aiou 
paAHKajiH H3-3a ciepHHecKHX npenaxciBHri He Moryx npopeKOMduHHpoBaxB 
0 nepBij^’HtiM paAHKajioM m ocxaETCfl b noAHMepe b '’sauopoaeHHois'' coc- 
lOflHra. BcAeACiBue 3ioro npw BKAepsHBanra odAy’^ieHHUx npH-^BOSCod- 
pasqoB noAHCxnpoAa ( Tq= 80'^C)hah noAUBHHHAXAopHAa b xeneHne Hexo- 
loporo BpeMeHH npH 90-100^ Had AXAaexcB AonoAHWxeAbHoe ciuHBaHHe 
(ladA. l), Hporpes noAwciwpoAa npH doAee bucokoii xeMnepaxype 
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(i 40 - 145 °C}npHBOAMI K CHHKeHMiO CTeneHM ClUHBaHWfl (npllMHHU DToro 
CHHJiCeHHfl dWT paCCMOipeHbl HHJJCe). 


TaojiHua i 


nporpeBa na cianeHt ciiinBaHUfl odjiyMeHiibix 
( T° od;i 25°C)noraMepoB 


Aosa up. 


nocjie^^yioinaH odpa- 
OoTKa 




5’np 


UpHue'^aHMe 




no;in 

(pacc^KTaHo H3 jtaHHHX 0 CTeneHH HaOyxaHna n;ieHOK 
B AMXTOpOiaHe) 


98 

98 


1363 nporpeBa 
IlporpeB 4 qaca 
npH 90° 


0,6i3 

0,G85 1,76 


Aono;iHKTe?.BHoe 

cniMBaHMe 


nOJIHCTUpOJI 

(pacc^MTaHo H3 ;;aiiHux o CTenewn HadyxaHWB 
nJienoK b TOJiyo/ie) 


185 

Eea nporpeBa 

0,334 

1,56 

lonoJiHKTe.'iBHoe 

185 

IlporpeB 4 Maca 
.npw 95° 

0,365 

cmiiBaKMC 


204 

Bes nporpeBa 

0,353 


CHMseHHe cie- 

204 

IlporpeB 4 ^aca 


0,662 

neHH ciuHBaHMfl 


npu 40° 

0,325 



195 

Bes nporpeBa 

IlporpeB 2 qaca 

0,340 

0,400 

To ace 


npw 145° 

0,283 



225 

Odpaseit pacTBopM 



Odpasyeicfl 


rejiB-cppaKUHfl 

x) %cjio nonepewHux cBBsefi (b yc;ioBHHX e^iHHimax) paccMKiH- 
BaiiocB W3 ASHHHX 0 CTencHM HadyxaHMfl V -odpasua no ypaBnemiio 

, ™e a -HHAeKcu np » ^np -cooi- 

BeTCTBeHHo nporpeibiM h Henporpemfi odpaseu. 
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xjc) - oTHouieHue jtJiHHLi wcxoAHoro oOpasua k AJiHHe Ha- 

dyxmero o(5jiyqeHHoro odpaaua. 

xxx) Tewneparypa od^iywennfl 130-135°CJ . 

OipuB aioMa Bo^opo^a oi doKODoM rpynnwpoBKw (MeTw;ii>HoK, h3o- 
nponpiJibHoli h np.) He csasaH c nepeMemeHweM yyaciKOB noMMepHux ne- 
neK B nepexo^HOM cociobhhh h noaiOMy wMeei ly le 3HeprMiD aKTHBa- 
ilMH, Mio VI cooTBeicTByKmije peaKUHH B cjiywae HMSKOMOJieKyMpHux coe- 
AHHeHHK, npuMCM CTeMOBaHue no;iHMepa He ;^o;Ia:Ho oKaauBaTB bmhhhb 
H a cKopocTB 3toH peaKiwH. noBTowy MosHo owaTL,qTO B noMMepax, 
coflepxanHX ;iocTaToqHo do;iLiDoe qHc;io TaKHX rpynniipoBoK, "xoJio^Hue" 
aioMU BOjiopo;ia dy^tyr npuKHMaii. yqacTHe b peaKPMBX cnjHBaHna m HPiJKe 
leMnepaxypti cieK/ioBaHHfl. 

C aejibio npoBepKH btoto npe^tnoaoaceHiia HccjieflOBaHo AeiiCTBMe 

^-MSjiyqeHM Ha noJiHMepH cipoeHna^—C^H^ >noJiyqeHHiiie 

pa3aoKeHneM cmbch jtwasoMeiaHa m AMaaoBiaHa^B^ npwcyTCTBWH B(0CH ) 
BucoKHe CKopocTH cniMBaHHH 3Toro no^MMepa b sacxeKjioBaHHOM coctob- 
hhh ( = -80 C), B 2,5 pasa npesHujaEinne CKopocTL ciDHBaHna uojivi- 

MexHBena npH dthx ycaoBnax, u nocToHHcxBo ckopoctjt cmwBaHM b hh- 
lepBajie lewneparyp ox - 190 ao + 35°C yKasBBami na TO,qTO b hobm- 
Mepax 3ioro xnna ne tobbko ''ropHHyie" ,ho h "xoaouHtie" aiouti boiio- 
po^a, npaKTHMecKH itojihoctbio nepexsaTHBaioicii na oqeHB djinsKOM pac- 
CToflHiiH OT Mecxa odpaaoBaH.wfl nepBHqnoro paj,nKajia, 

BospacTaHiie CKopocxH cuiijBaHHH B 2,7 pasa HadJiDnaercH h npii 
BBe^eHUH B noOTCTMpoji B napa-no;ioseKMe HsonponMtHHx rpynnnpoBOK 
(n3onponwjiBHiiie rpynnwpoBKPi BBeneHH b noaHcxiipoa odpaOoiKOH noJiH“ 
Mepa H3onponnax,iopHAOM b npucyTCTBMM ) (Tad;i.2). 

Tad;iHua 2 

BawBHwe doKoBHX rpynnHpoDoK Ha cKopocTb cuiHBaHMH 

noMMepoB ( 7^od;i. 25° C) 



2Q0 noMcrapoji 0,345 2.74 

200 M aonponHJiwpoBaH- 


HHii no;mcTKpo;i 0,422 
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x). Cm, npMMeyaHwe k laciji, i. 

xj() ^MCJio nonepe'JHux cBflseli (b i/c;ioBHLix GyiiHHMuax), FIHAeKcu 

nc n nrLnc - cooTueTCTBeHHo no;iHCTHpo/[ h naonponMJiHpoBaHHuii 

noMC Tupo^i. 

0 BucoMx: cKopocTHX peaKUMM ( 6 } B c;iyMae nojiMMepoB, coAepacaniax 
OoKOBUt "“'vnnwpoBKM, CBH^teiejiBCTBi'GT xaiae m tot (|»aKT, wto nporpeB 
H 3 onponiiJijnpoBaHHoro noMCTHpoJia, od;iyyeHHoro b sacxeKyioBaHHOM coc- 

TOflHilH, npH TGMUepaType BHlue HG npHBO^HT K JlOnOJIHWTG^BHOUy 

cmwBaHHio (ladji.S). 

TadMua 3 

Bjimhhg nporpesa Ha cieneHt cuiMBaHiTH oc5;iyyeHHoro 
HSonponiiJiupoBaHHoro itomcthpom CTo^^, 25 ) 


Jlosa 

nocjieflyjomaH 

fc/r' 


MP 

odpadoTKa 


204 

204 

Ees nporpesa 
nporpeB 4 Mac a 

0,410 

0,414 

1,0 


npH 100° 

x) Cm. npuMG^aHHe k ladji, i. 

ripH odjiywGHHH cono;iMMepoB xHna (-C,K — non 35-100° 

\ ® QU / tt 

Had;iicuiaeTCH pesKoe yMeH&iueHHe ckopocth cuiHBaHiw, conpoBoxjoiaiomeecii 
yBejUTMeHMGM ckopocth raKon;ieHHH b noMMepe xpaHC-BHHHJiH^ieHOBKX 
jlBOiaHHX CBHSeH (oiteHOHO HO nOOOIIieHHK) B Odj^aCTH 964 CM*“^) (phC,2), 
3ror 3#eKT no bcoh BepoaxHocTK CBasaH c npoxeKaHHOM peaKUHW nepe- 
;i;aHH penn, b pesyjiBxaxe Koxopoii pa,B;HKa;iM H3onponH;ii>Horo inna npe- 
BpamajOTCfl b pa;i;HKa™ Tpex-dyxH^BHoro Twna; 

' CH^CH— CH^ +'vvu 01^ — OH — C H — CHg- P "’C C H ~ C H-- C H » 

CH 3 CH 3 222 ^ 

KOTopBie, KBK HSBecTHo (i) , npn BsaHMojtefic TBHH ;ipyr c ;ipyroM oas- 
HtiM odpasoM ^HcnponopuHOHHpyiOT: 


'CH-C-CH/ 


•CH -c-CH. 


'CH^-C =CH'- 
+ 

*- I 

CN. 
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^TO M npHBO^MT K CHMliCeHHlD CKOpOCTM CUlMBaHMH H K yBeJIH’JeHMiO CKOpO- 
CTH HaKon;ieHHfl b noJiwMepe j^boKhlix cBaaeii. 

B MTepaiype nMeiOTCfl ;iaHHue (2) o tom-mto npn odavMeHMM ii 3 o- 

['"CH — CH~^\ 

laKTHMecKoro noMnponHJiena ^ cm npowcxoAni He cuiHBa- 

Hue, a j.ecTpyKi4M noanwepHux Moaeicyji. O^tnaKo btot buboa no BceM 
BepoHTHocTH ouJiidoyeH. CHHaceHne Mo;ieKy;iflpHoro seca CBaaaHo, do-eh- 
.HMMOMy, He c pa;(HamioHHo-XHMHHecKo0, a c TepwayecKofi AecipyKaweM, 
npoTexaioineil npii HarpeBaHHw odpasua ;io l50°CnpH onpe^^ejieHHw ero 
MoaeKyMpHoro Beca. AHaaoravHue pesyaLTaTLi duaw noayHeHH HaMn npw 
nporpese noancTHpoaa, odayHeHHoro npM ^20°C, Ao 140-l45°C hm 
npw odjiyveHHM noaMCTwpoAa npw I35®C. npHEeAeuHtie b ladji, i Aanme 
noKasBiBajoijHTo b to BpeMa kbk nporpes odpaapa npw 90-95°C yBeaHMH- 
Baei CTeneHb cuiHBaHHa, nporpee npM 140-i45°C saMeTHo ee CHwacaeT. 
IIoJiyMeHHbie pe3y;iLTaTh' AaiOT ocHoBaHne cMHiaxL, hto onpeAeMDimiM 
aKTOM B npoueccax TepMUMecKOM AecTpyKUMH noJiMwepoB HBjiBeTCfl aKi 
B03HHKHOBeHHfl CBodoAHOTo paAHKa/ia BHyipn uenu. 
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Phc. l.BjiHflHHe TeMnepaiypH na CKopocTB CMBaHUfl no;iH- 
3THJieHa H no;iM3i'iHM;ixj[opMia npH ^oCjiy^eHm. 
■'Ihcjio nonepe^Hhix csHsefi (b yc;ioBKux eAWHHpax) 
paccqHTHBajiocb hs ^;aHHux o HadyxaHUM odpasuos 
B TOJiyoJie inoOTSTMen) m ^KX^opaiaHe (nojmBHHn;i- 
xjiopHfl). V ^ V -132 OKopocTM ciuHBaHHB npH leMne- 

paiypeTe^ -I920c' cooTBeTCTBCHHo 



Phc, TewnepaTypH Ha CKopocTb ciuHBaHHB nojinwepa 

CTpoeHHfl (-C3Hg-CH (KpHBafl a) h Ha CKopocTb, 

CH^ 

oOpasoBaHM TpaHC-BHHoeHOBUX cBHseii (norxome- 
KHB B OdjiaOTM 964 CU~^J (KpHBan B )e CKOpOCTB 
ClUHBaHMH paCCHlITHBaJiaCB H3 SaHHHX 0 HaOyXaHHH 
B TOJiyojie.V H cKopocTH ciflMBaHHfl npH leMne- 

paiype -l92°CcooTBeTCTBeHHo 






